Abstract. 2014 A self contained apparatus has been described that allows both static and dynamic properties of polymers in solution to be measured by total intensity and quasi-elastic light scattering. Details of the testing and calibration have been given both as a function of scattering angle (0 = 20 ~ 140°) and temperature. The dynamic measurements are carried out on line using a PDP 11/34 minicomputer and spectral analysis using fast Fourier Transformation has been carried out up to 50 kHz for polystyrene latex spheres and polystyrene/benzene solutions. For the latter random coil samples comparison has been made between the static and dynamic results and these have been compared with recent theoretical predictions.
Revue Phys. Appl. 15 (1980) [1] . In such studies the intensity of light scattered is measured as a function of angle and concentration and using the Zimm method [2] the weight average molecular weight Mw, radius of gyrations (R2g)1/2 and second virial coefficient A2 are determine3. In these classical or elastic Rayleigh scattering experiments the average (integrated) light level is measured and no attempt is made to resolve the frequency content of the scattered light. Measurement of this frequency information, which arises from concentration fluctuations of the polymer undergoing Brow- nian motion, allows the diffusion constant D to be determined, and is known as inelastic or quasielastic light scattering [3, 4] .
In principle therefore it should be possible in one experiment to measure both the static and dynamic properties of a polymer system by elastic and inelastic light scattering respectively. Unfortunately these two techniques set différent limits on the design of the apparatus in terms of optical precision and thermal and mechanical stabilities. In fact the two measurements are rarely carried out together [5] . Further many of the dynamic studies rely on a hardware approach that limits their usefulness to measuring correlation functions [6] or power spectra [4] [6, 4] The photomultiplier was run with its cathode and mumetalshield (a precaution against stray electric and magnetic fields) at the negative HT whilst the anode was decoupled through the load resistor RL to earth. The maximum negative HT used with this tube is 1 500 V which was supplied by a Fluke model 415B HT supply which has an excellent stability of 0.002 % per hour. The load resistor used depended on the dynamic range studied and this will be discussed below.
2) The anode output measured as a voltage across the load resistor RL,was amplified and filtered before being sent to the transient recorder. This filter unit served both to amplify the signal by a factor of ten and to band limit the signal to frequencies below one half the sampling frequency which is the Nyquist frequency (i.e. Nq = fs/2). This is a necessary precaution to avoid aliasing or the folding back of high frequency components above Nq into the low frequency domain [13] . The filter which was home built was based on the Butterworth design [14] iii) Curve fitting is carried out using a least mean square iterative procedure [15] supposing that the spectrum is single Lorentzian. Both the experimental and theoretical curves may then be printed out using the recorder display (see Fig. 6a) [17] where Dt(0) (= kb T/6 nr¡RH) is [19] static and dynamic experiments give polymer dimensions that appear to differ. Indeed in good solvents far from the 0 conditions it has already been shown that [20] RH oc Mo.ss and [21] 
